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Solenopsis invicta and other closely related fire ant species evolved high invasiveness. A sub-clade of 
Solenopsis species have recently evolved a polymorphism in their social structure that may have 
contributed to their invasiveness: a colony can either have one reproductive queen (the ancestral 
monogyne form) or many reproductive queens breeding cooperatively (the derived polygyne form). 
It has been suggested that the polygyne social structure allows more efficient cooperation and faster 
population growth, which facilitate invasiveness. Therefore, we hypothesize that this transition was 
accompanied by positive selection on related adaptive traits. The polymorphic social form is 
determined by the so-called "social chromosome": a super-gene of at least 600 genes with 
suppressed recombination that evolved less than one million years ago. We set out to identify 
additional genes outside the social chromosome that contributed to this evolutionary innovation. 
We used a population genomic approach to infer recent selection pressures in populations of S. 
invicta. We identified SNPs and genotyped individuals from different populations. We employed a 
combination of RAD (Restriction site Associated DNA) sequencing and whole genome sequencing to 
achieve either high accuracy in allele frequency estimation or high resolution of SNPs, respectively. 
These extensive data sets allow for high inference power in different types of tests for positive 
selection. We analyzed these data using population structure inference methods and genome-wide 
scans for positive selection. Finally, we identified specific gene families and molecular functions 
under selection that could be implicated in the evolution of alternative social structure. These 
analyses provide for the first time a genomic view of selection pressures and recent adaptation in a 
polymorphic social insect. 
 
  
